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Abstract 
The paper summarizes the results of the 17th All-Russian Youth Conference on Semiconductor and Nanostructure Physics 
and Semiconductor Opto- and Nanoelectronics that took place in St. Petersburg on November 23–27, 2015. The organizers 
and the sponsors of the conference have been listed. The reports presented in the 6 sections of the conference have been 
reviewed analytically. The participants whose reports were awarded certificates and money prizes by the Conference Program 
Committee have been mentioned. The list of reports is presented that are recommended to take part in the ‘UMNIK’ contest 
(the acronym for the youth science and innovation contest means ‘a clever person’ in Russian) in the nomination ‘Scientific 
results which have significant novelty and the prospect of commercialization’ and shall be further funded by the Foundation 
for Assistance to Small Innovative Enterprises in Science and Technology. 
Copyright © 2016, St. Petersburg Polytechnic University. Production and hosting by Elsevier B.V. 
This is an open access article under the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ). 
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 The 17th All-Russian Youth Conference on Semi-
conductor and Nanostructure Physics and Semicon-
ductor Opto- and Nanoelectronics took place in St. Pe-
tersburg from November 23–27, 2015. The conference
was organized by the Peter the Great St. Petersburg
Polytechnic University, the St. Petersburg Academic
University and Nanotechnology Research and Educa-
tion Centre of the Russian Academy of Sciences, the
St. Petersburg State University, and the Ioffe Institute∗ Corresponding author. 
E-mail addresses: tatgavrik@mail.ru (T.A. Gavrikova), 
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(D.A. Firsov). 
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The Program Committee, headed by a member of
RAS Dr. R.A. Suris of the Ioffe Institute, and the Or-
ganizational Committee, headed by Dr. L.E. Vorobiev
of Peter the Great St. Petersburg Polytechnic Univer-
sity, put much effort into organizing the conference. 
Over 200 participants from 30 universities and
research centers of 13 cities of Russia, including the
research and educational centers of Siberia (Novosi-
birsk, Tomsk), the Urals (Yekaterinburg) and European
Russia (Moscow, St. Petersburg, Nizhny Novgorod,ction and hosting by Elsevier B.V. This is an open access article 
c-nd/4.0/ ). 
. 
64 T.A. Gavrikova et al. / St. Petersburg Polytechnical University Journal: Physics and Mathematics 2 (2016) 63–70 Volgograd, Voronezh, Kazan, Saratov, and Penza) took 
part in the conference. For the first time, young scien- 
tists from the Russian-Armenian Slavonic University 
(Yerevan, Armenia) attended the conference. 
The program of the 17th All-Russian Youth Confer- 
ence covered the advances in the key areas of modern 
semiconductor and nanostructure physics and semi- 
conductor opto- and nanoelectronics in Russia. These 
are the studies of electrical, magnetic, optical, lumi- 
nescent, and photoelectrical properties of bulk materi- 
als and film structures, of semiconductor surfaces and 
interfaces. Most of the reports were dedicated to the 
problems of nanoelectronics. In particular, results of 
experimental and theoretical studies of structures with 
quantum wells, quantum wires, quantum dots and nan- 
oclusters, and studies of nanocomposites and other 
new materials and structures were presented at the 
conference. There is still a keen interest in carbon- 
based structures (fullerenes, carbon tubes, graphene) 
and in nanoporous and composite materials, particu- 
larly those with nanoscale inclusions. There has been 
noticeably more reports dedicated to the technologies 
for fabricating semiconductor structures and devices 
based on them. 
The conference program included two guest reports, 
presented by two leading Russian scientists, familiar- 
izing the young researchers with the modern state of 
semiconductor and nanostructure physics and semi- 
conductor opto- and nanoelectronics. These reports 
were ‘Two- and three-dimensional topological insu- 
lators’ made by Dr. S.A. Tarasenko (Ioffe Institute), 
and ‘Semiconductor lasers with an ultra-narrow radia- 
tion pattern’ by Dr. M.V. Maximov (Ioffe Institute, St. 
Petersburg Academic University). 
During the 9 plenary sessions of the conference, 
undergraduate and graduate students gave 42 spoken 
reports. Furthermore, 88 reports were given in a poster 
session held in six sections that were ‘Bulk prop- 
erties of semiconductors’, ‘Heterostructures, superlat- 
tices, quantum wells’, ‘Structure growth, surfaces and 
interfaces’, ‘Quantum dots, quantum wires, and other 
low-dimensional systems’, ‘Optoelectronics and nano- 
electronics devices’, ‘Novel materials’. 
Abstracts of the conference [1] , as well as the con- 
ference program were published in 200 copies. 
Analytical review of the reports presented 
The range of problems discussed in the ‘Bulk prop- 
erties of semiconductors’ section attests to a height- 
ened interest in the magnetic properties of materi- 
als, both in the spin properties of charged particles, and in the magnetic properties of atoms manifesting 
in semiconductor compounds and solid solutions. We 
should mention here the experimental studies of the 
structure, the specifics of electron transport and the 
magnetic properties in doped PrSMnO 3 :Y, LaMnO 3 :Sr 
and CeMnO 3 :Sr manganites which are materials that 
could be successfully used for fabricating magneti- 
cally controllable electronic devices; the study of the 
magnetic properties of CdHgTe:Mn and HgSe:Cr; the 
study of magnetic transmission and magnetic reflection 
in crystals of HgCr 2 Se 4 –CdCr 2 Se 4 solid solutions with 
a spinel structure exhibiting a high degree of electron 
spin polarization and giant Faraday and Kerr effects; 
the theoretical studies proving the possibility of spin 
polarization of charged particles via the spin filtration 
of electrons by paramagnetic impurity centers in bulk 
semiconductors; the theoretical studies of the Hall ef- 
fect during current carrier scattering by a magnetic 
skyrmion, relevant for solving problems related to an 
increase in information density in magnetic systems; 
the experimental studies of spin noise. 
The following noteworthy reports were dedicated 
to investigating the physical properties of group III 
nitrides and the technologies for obtaining materials 
and structures based on these compounds: 
the theoretical and experimental studies of the ef- 
fect of the plasmon–phonon interaction on the 
optical properties of the gallium nitride (GaN) 
in the infrared and the terahertz spectral ranges, 
revealing, in particular, that the reflection spec- 
tra in the plasmon–phonon modes are a sensitive 
tool for non-contact sample investigation; 
the study of the photoexcitation spectra and kinetics 
in indium nitride; 
the experimental study of screw dislocations in 
GaN as effective sources of ultraviolet radiation. 
Interesting results have been obtained in the exper- 
imental studies on the effect of indium impurities on 
the electrophysical properties of Ge 2 Sb 2 Te 5 films used 
in non-volatile phase memory devices; in the studies of 
the structural properties of GaP(As)N solid solutions 
as a component of the InGaPAsN system (showing a 
good agreement of the lattice constant with silicon); 
in the studies dedicated to the aging of TiO 2 doped by 
nitrogen; in the experimental study of hydrogen pas- 
sivation of deep dislocation layers in silicon, which 
is a procedure that significantly improves the quality 
of monocrystalline silicon wafers used for fabricating 
solar cells. 
The works presented in the ‘Structure growth, 
surface and interfaces’ section cover a wide range of 
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 studies on surface morphology, the formation of nan-
oclusters, quantum wire and quantum dot arrays; the
studies of the initial growth stages at the atomic level,
including those taking into account surface reconstruc-
tion and the formation of interfaces in heterostructures.
The studies presented used the most modern tech-
nological methods: molecular beam epitaxy (MBE),
vapor-phase and liquid-phase epitaxy (VPE and LPE),
magnetron sputtering, plasma-enhanced chemical va-
por deposition (PECVD), and others. The most inter-
esting works in this area were dedicated to experimen-
tally studying the possibility of synthesizing arrays of
semiconductor gallium arsenide (GaAs) nanowhiskers
using colloidal gold nanoparticles through molecu-
lar beam epitaxy; the study of magneto-optical ef-
fects in two-dimensional plasmonic structures that are
square lattices of gold particles in yttrium iron garnet
films; the study of spinodal decomposition of InGaAsP
solid solutions grown by vapor-phase epitaxy involv-
ing organometallic compounds on gallium phosphide
substrates; developing an algorithm for taking into ac-
count the reconstruction of the (2 ×1)-type surface
during the growth of epitaxial layers on substrates with
(1 0 0) orientation; the study of the structural and op-
tical properties of 2D-plasmonic structures; the study
of self-organization and transport in the composition
of fullerene-metalloporphyrin complexes during vac-
uum deposition, as well as their electronic structure,
their optical and magnetic properties; modeling the
self-catalyzed growth of indium and gallium arsenide
whiskers from catalytic group V seeds by the vapor–
liquid–crystal mechanism; the experimental study of
the optical and structural properties of single-layer and
double-layer silver and gold films. 
A number of works was dedicated to designing the
technologies of semiconductor structures: 
a technology for growing high-quality epitaxial lay-
ers of germanium on silicon substrates by the hot
wire technique; 
a low-temperature method of plasma-enhanced
chemical vapor deposition of gallium phosphide
layers on silicon; 
a technology for growing nanoscale layers of cop-
per oxide by RF magnetron sputtering, relevant
for developing new types of solar cells; 
experimental studies of the transformation of dis-
ordered nanodisperse germanium films on the
surface of Si (0 0 1) silicon in a Ge/Si (0 0 1)
heterostructure; 
the specifics of CdS nanocrystals forming during
the annealing of a Langmuir–Blodgett matrix. The Program Committee noted the practical impor-
tance of the results of the study on the degradation
processes of an alpha-silicon substrate passivated by
hydrogen during the formation of an aluminum back
contact, relevant for increasing the efficiency of silicon
solar cells. 
A traditionally large number of reports, some of
which were among the most impressive in the con-
ference, was presented in the ‘Heterostructures, super-
lattices, quantum wells’ section. One of these reports
was on the optical properties of hybrid ferromagnet–
semiconductor structures in the cobalt–quantum well
system based on cadmium telluride, and revealed a
new mechanism of exchange interaction not associated
with wave function overlapping of holes in the quan-
tum well and d -electrons in the ferromagnet (the report
was awarded the Gross prize). This study is one of the
works related to spintronics, a popular area concerned
with integrating magnetism into the semiconductor ar-
chitecture of modern computers. This problem has also
been discussed in a number of other works: 
(i) in the experimental study of coherent spin dy-
namics of two-dimensional electrons under the
quantum Hall effect with odd filling factors; 
(ii) in the study of the effects of exchange inter-
action in the transport properties of magnetic
GaAs/InGaAs/GaAs heterostructures with a spa-
tially separated delta layer of manganese in drift
conductivity mode; 
(iii) in the study of polarization conversion of the
light reflected from ZnSe/ZnMgSSe structures
with a single quantum well. 
A great deal of attention is still paid to obtain-
ing and studying structures based on A 3 B 5 and А2 В6
semiconductor compounds and their solid solutions.
A number of works was devoted to optimizing the
parameters of nanostructures for a variety of instru-
mental applications. The experimental studies that are
worth a mention include the study of photoabsorp-
tion and photoluminescence in strong electric fields in
multiple tunnel-coupled GaAs/AlGaAs quantum wells;
testing the technological modes of MBE growth of
highly strained quantum wells based on InAlGaAs
layers on an InP substrate with the goal of form-
ing the active region of the heterostructures at a
1.55 μm-wavelength; the study of long-wavelength lu-
minescence in epitaxial layers of HgCdTe solid so-
lutions that demonstrated the promising opportunities
in using these structures for creating long-wavelength
lasers; the studies proving it is possible to create
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range with metamorphic GaAsSb buffer layers and a 
InGaAs quantum well. 
Noteworthy theoretical papers include the study 
of the disperse properties of photonic crystals with 
a great number of layers with varying periods; the 
study of the absorption of light by holes in deep 
AlSb/InAlSb/AlSb quantum wells within the frame- 
work of the four-band Kane model; the study of the 
parameters of a laser based on semiconductor het- 
erostructures with passive mode-locking; the modeling 
of stationary states of electrons in nanoheterostructures 
with a smooth potential profile and a complex geom- 
etry in electric and magnetic fields; the study of polar 
phonons in a multiple quantum wells with gallium ni- 
tride and aluminum layers during the transition from 
a single well to a superlattice with the goal of devel- 
oping methods for monitoring the structures. 
Two trends in nanostructure studies are evident 
from the reports presented at the ‘Quantum dots, quan- 
tum wires, and other low-dimensional systems’ sec- 
tion: the studies of carbon-based structures (fullerenes, 
carbon nanotubes) and of those primarily based on 
diamond-like semiconductors. The following works on 
the carbon-based structures should be mentioned: 
(i) the experimental study of the electron structure 
of an ultrashort carbon (0, 9) nanotube in an 
electric field; 
(ii) the study of the aggregation of the С 60 and С 70 
fullerenes under non-equilibrium conditions; 
(iii) the development of a technique for the precision 
growing of single-walled carbon nanotubes; 
(iv) the construction of a memristor structure based 
on a vertically oriented carbon nanotube; 
(v) the investigation of the possibility of modify- 
ing a SiO 2 and SnO 2 -based sol–gel system by 
administering water-soluble forms of fullerene, 
i.e., C 60 (OH) n fullerenols. 
This subject attracted a substantial number of the- 
oretical works. Let us highlight the following: 
(i) the study of the spin properties of closed single- 
walled carbon (0, 9) nanotubes; 
(ii) the study of the distribution of the electron den- 
sity of nanotubes in the interaction with the elec- 
tromagnetic field; 
(iii) the construction of a model of two-dimensional 
light bullets in a Bragg medium with harmonic 
modulation of the refractive index with carbon 
nanotubes; (iv) the studies of the vibrational Stark effect in the 
С 60 and С 70 fullerenes, as well as the theoretical 
studies of lattice spacings in compressed multi- 
graphene. 
There are extensive experimental studies of classi- 
cal semiconductor nanosystems, including both study- 
ing the actual properties of nano-objects, and studying 
the conditions for fabricating them. 
Some of the most interesting works in this field 
were the following: 
(i) the study of relaxation dynamics of optical ab- 
sorption in Ge/Si quantum dots; 
(ii) developing a method for forming ordered metal 
and dielectric nanoparticles using femtosecond 
pulsed lasers; 
(iii) the studies of the specifics of first-order phase 
transitions in nanowhiskers of indium, tin and 
zinc in the pores of anodic Al 2 O 3 ; 
(iv) the studies of the photoelectric properties of the 
structures based on lead sulfide colloidal quan- 
tum dots; 
(v) the experimental study of the electronic structure 
of whiskered silicon arrays formed by metal- 
assisted chemical etching; 
(vi) the study of the role of defects in forming the 
photoresponse of a GaAs/AlGaAs quantum wire 
array with a core-shell structure; 
(vii) the study of the photoelectric properties of In- 
GaN/GaN heterostructures with lateral confine- 
ment; 
(viii) the study of laser generation in microdisc In- 
AlAs resonators with lattice-matched InP quan- 
tum dots forming through metalorganic vapor 
phase epitaxy of the InP layer on the surface 
of InAlAs. 
Additionally, we should mention a number of tech- 
nological studies dedicated to designing methods for 
synthesizing one-dimensional photonic crystals, laser 
printing of resonant semiconductor particles, catalyst- 
free and auto-catalytic methods of growing ordered 
arrays of gallium arsenide-based nanowhiskers. 
Memorable theoretical papers include the study of 
the properties of a controllable quantum dot at the in- 
terface of a 2D-topological insulator as a new type of 
qubit; the solution of the problem of the features of 
the energy spectrum of electrons in a parallelepiped- 
shaped quantum dash; the development of model rep- 
resentations of the physical effects occurring from var- 
ious ratios between the frequency of the fundamental 
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 radiative transition in a quantum dot and the frequency
of the plasmon resonance of metallic nanoparticles
located at different distances from the quantum dot
layer. 
The reports submitted to the ‘Optoelectronics and
nanoelectronics devices’ section reflect the wide range
of applications of modern opto- and nanoelectronics.
From a practical standpoint, the most significant works
were dedicated to developing and studying laser struc-
tures, among them: 
the effect of sulfide passivation on the luminescence
of microdiscs with active regions consisting ei-
ther of a series of GaAs/AlAs quantum wells, or
a layer of InAs/InGaAs quantum dots; 
the analysis of the characteristics of the radiation of
AlGaAs/GaAs/ n -AlGaAs-based laser diodes un-
der uniaxial compression; 
the study of the stabilization of output radiation
polarization of vertical-cavity surface-emitting
lasers with a rhomboid current aperture; 
the study of the parameters of acousto-optical mod-
ulators with different types of ultrasound excita-
tion as devices for controlling the characteristics
of laser radiation; 
the numerical simulation of the mode composi-
tion of microcavity rings formed on laser In-
GaAs/AlGaAs/GaAs heterostructures; 
the theoretical study of the influence of the Purcell
effect on third-harmonic generation by a non-
linear layer located in the cavity. 
There is a continued interest in devices based on
wide-bandgap semiconductors. The reports that are
worth mentioning concern the experimental studies of
the spectral composition of radiation of high-power
ultra-violet light-emitting diodes based on gallium ni-
tride; the results of studying the influence of texturing
on the efficiency of radiation coupling from nitride
light-emitting structures; the development of a tech-
nology of high-power microwave transistors based on
gallium nitride. 
The problems of converting the solar energy into
electricity were widely discussed at the conference. 
The noteworthy experimental works are the results
of studying multi-junction InGaP/Ga(In)As/Ge solar
cells that allowed to create a structure with an ef-
ficiency of over 35% with the multiplicity of solar
radiation concentration equal to 10–100; the develop-
ment of a manufacturing technology for GaInAs meta-
morphic buffer areas on a GaAs substrate by hydride
MOVPE for multi-junction solar cells (efficiency val-
ues of 34% were obtained); the development of a pho-todetector of laser radiation based on InGaAsP/InP
heterostructures for wirelessly transmitting electrical
energy; the study of the influence of the materials and
the configuration of ohmic contacts on the photoelec-
tric characteristics of GaInP/GaAs/Ge solar cell. 
The Program Committee noted the practical impor-
tance of the findings of the study on modeling re-
sults of tandem GaPN/Si solar cells with an array
of gallium nitride nanowhiskers of as a top emitter
layer. 
A number of studies were aimed at solving spe-
cific applied problems. These were the study of cir-
cularly polarized electroluminescence in light-emitting
diodes based on heterostructures with a layer of mag-
netic GaMnSb/GaSb/InGaAs semiconductor, as well
as the study of light-emitting diodes with a ferromag-
netic CoPt spin injector which show promise as el-
ements to be used in new devices on spin-polarized
carriers; the development of a technology for manu-
facturing a transistor with a graphene-based channel;
the study of the possibility of improving the dynamic
characteristics of high-voltage p –i –n GaAs diodes by
applying a heteroepitaxial AlGaAs emitter instead of
a homoepitaxial GaAs one; the development of an op-
toelectronic hydrogen sensor based on a Pd oxide–InP
LED optocoupler. 
The papers presented in this section were marked
with high quality and practical prospects: two works
have been supported by grants of the Member of the
Youth Research and Innovation Competition (‘UM-
NIK’) in the category ‘Scientific results which have
significant novelty and the prospect of commercializa-
tion’; eight works have been supported by the grants of
the Russian Foundation for Basic Research, the Min-
istry of Education and Science of the Russian Fed-
eration, and others.: two works have been supported
by grants from the results of the competition under
the ‘Member of the Youth Research and Innovation
Competition’ (‘UMNIK’) in the category “Research
results have significant novelty and re-enlisted per-
spective commercialization” eight works have been
supported by RFBR, the Ministry of Education and
others. 
Almost all of the reports presented in the ‘Novel
Materials’ section were dedicated to developing and
studying the properties of composite materials. A spe-
cific feature of the new generation of composite ma-
terials is that they are homogeneous matrices with
nanoscale inclusions, or more complex structures nec-
essarily containing a nanoscale object. 
Examples of this research trend include the
study dedicated to creating and investigating new
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matrix containing disordered arrays of metal AsSb 
nanoinclusions; the study of the electronic struc- 
ture, phase composition, and optical properties of 
hydrogenated amorphous films of silicon suboxide 
with silicon nanocrystals; the development of copper- 
diamond composites based on implanted diamonds, 
which is important for creating a crystal holder to re- 
move heat from the chips of terahertz and microwave 
devices; synthesizing and studying the properties of 
composite materials based on amorphous silica and 
short carbon nanotubes of small diameter. 
Great interest was aroused by the findings of the 
studies on the effects of resistive switching and mem- 
ory in composite films based on multifunctional semi- 
conductor and dielectric polymers used as matrices for 
graphene and graphene oxide flakes, which proved the 
possibility of building structures with non-volatile one- 
time memory. 
The topics raised at the conference cover the main 
areas of semiconductor physics, semiconductor opto- 
and nanoelectronics, including studies of quantum 
structures and heterostructures, and devices based on 
them. There is an increased interest in spintronics. 
An equally important trend is developing new materi- 
als: organic semiconductors, nanoporous materials and 
composites, in particular, those with nanoinclusions. 
The reports presented at the conference reflect the 
key trends in the field of semiconductor electronics. 
This, in particular, is confirmed by the fact that a num- 
ber of works were with the support of grants from 
Russian and foreign scientific funds. Twenty works 
were supported by the Russian Foundation for Basic 
Research, fourteen by grants of the Ministry of Edu- 
cation and Science of the Russian Federation, six by 
grant of the Russian Science Foundation. A number of 
participants of the conference received financial sup- 
port from other governmental and departmental pro- 
grams (three works), two studies were conducted as 
part of international cooperation programs. 
We should emphasize the high level of the reports 
and the relevance of the problems investigated, as well 
as to stress that some of the best reports were the re- 
sult of joint efforts of the researchers of universities 
and institutes of the Russian Academy of Sciences. 
The participants confirm the importance of holding 
a scientific conference on physics of semiconductors 
and nanostructures, and semiconductor opto- and na- 
noelectronics for undergraduate and postgraduate stu- 
dents both in terms of presenting and discussing re- 
search results and establishing connections with other 
researchers. Reports commended by the Program Committee 
The Program Committee awarded certificates and 
prizes to the following reports by graduate and under- 
graduate students. 
The E.F. Gross prize of 5000 roubles for the best 
work in the field of semiconductor optics has been 
awarded to Inna Kalitukho, an undergraduate student 
of the St. Petersburg Electrotechnical University (Dr. 
V.L. Korenev, a leading researcher of the Ioffe Insti- 
tute, acted as an advisor for this study). 
The following participants were awarded first de- 
gree certificates and prizes of 4500 roubles: 
Konstantin Denisov, an Ioffe Institute postgradu- 
ate student (research advisor: Dr. N.S. Averkiev, 
head of sector of the Ioffe Institute), for the re- 
port ‘Anomalous Hall effect in carrier scattering 
by a magnetic skyrmion’; 
Mikhail Fadeev, a Lobachevsky State university un- 
dergraduate student (research advisor: S. Mo- 
rozov, candidate of physical and mathematical 
sciences, head of laboratory of the Institute for 
Physics of Microstructures RAS), for the report 
‘Long-wave photoluminescence and stimulated 
radiation in structures based on HgCdTe solid 
solutions’. 
The following participants were awarded second 
degree certificates and prizes of 3500 roubles: 
Dmitry Rybalchenko, an Ioffe Institute postgraduate 
student (research advisor: S.A. Mintairov, candi- 
date of physical and mathematical sciences, a re- 
searcher of the Ioffe Institute) for ‘Metamorphic 
GaInAs photoelectric converters obtained by H- 
MOVPE on GaAs substrates”; 
Alexey Shaymanov, a Lomonosov Moscow State 
University postgraduate student (research ad- 
visors: A.V. Baryshev, candidate of physical 
and mathematical sciences, head of the Lab- 
oratory for developing new-generation optical 
devices of the N.L. Dukhov All-Russian Re- 
search Institute of Automatics, and Dr. T.V. 
Murzina, head of the Laboratory of nonlinear 
optics of nanostructures and photonic crystals 
of the Lomonosov Moscow State University), 
for ‘Magneto-optical effects in two-dimensional 
plasmonic structures’; 
Eldar Stepanets-Hussein, a Moscow Institute of 
Physics and Technology undergraduate student 
(research advisor: A.V. Larionov, senior re- 
searcher of the Laboratory of non-equilibrium 
electronic processes of the Institute of Solid 
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 State Physics RAS), for ‘Spin coherence in a
quantum Hall ferromagnet’; 
Kirill Khabarov, a Moscow Institute of Physics and
Technology undergraduate student (A.V. Bary-
shev, candidate of physical and mathematical
sciences, head of the Laboratory for develop-
ing new-generation optical devices of the N.L.
Dukhov All-Russian Research Institute of Auto-
matics), for ‘Structural and optical properties of
2D-plasmonic structures’. 
The following participants were awarded third de-
gree certificates and prizes of 2500 roubles: 
Nikolai Pavlov, an Ioffe Institute postgraduate stu-
dent (research advisor: Dr. G.G. Zegrya, chief
researcher of the Ioffe Institute), for ‘Intraband
absorption of radiation by holes in deep quantum
wells’; 
Yuliya Shilyaeva, a Moscow Institute of Electronic
Technology postgraduate student (research advi-
sor: Dr. S.A. Gavrilov, head of the Department
of materials of electronics of the Moscow In-
stitute of Electronic Technology), for ‘Study of
features of type I phase transitions of type I in
nanowhiskers in the pores of anodic Al 2 O 3 ’; 
Nikita Vysotsky, a St. Petersburg State Univer-
sity undergraduate student, with a St. Peters-
burg State University postgraduate student A.S.
Loshachenko, St. Petersburg State University
graduate student (research advisor: Dr. O.F.
Vyvenko, professor of the St. Petersburg State
University), for ‘Experimental observation of the
vibrational mode of monatomic hydrogen in sil-
icon dislocations’; 
Igor Ilkiv, a Peter the Great St. Petersburg Polytech-
nic University undergraduate student (research
advisor: Dr. A.D. Buravlev, chief researcher of
the St. Petersburg Academic University), for
‘MBE synthesis of homogeneous arrays of GaAs
nanowhiskers”. 
Certificates of appreciation were awarded to: 
Andrei Anisimov, an Ioffe Institute postgraduate
student, St. Petersburg; 
Naala Gunia, a Herzen State Pedagogical Univer-
sity of Russia postgraduate student, St. Peters-
burg; 
Maxim Zarin, an Ioffe Institute postgraduate stu-
dent, St. Petersburg; 
Lev Matyushkin, a St. Petersburg Electrotechnical
University postgraduate student; 
Oleg Medvedev, a St. Petersburg State University
postgraduate student; Anastasia Muromets, a Lomonosov Moscow State
University graduate student; 
Leonid Oveshnikov, a Kurchatov Institute postgrad-
uate student, Moscow; 
Yuri Sibirmovsky, a National Research Nu-
clear University MEPhI postgraduate student,
Moscow; 
Andrei Tuchin, a Voronezh State University gradu-
ate student; 
Dmitry Frolov, a St. Petersburg Electrotechnical
University postgraduate student; 
Dmitry Lebedev, a young scientist, candidate of
physical and mathematical sciences, Ioffe Insti-
tute researcher, St. Petersburg; 
Yana Babenko, a St. Petersburg State University un-
dergraduate student; 
Pavel Dmitriev, a St. Petersburg National Research
University of Information Technologies, Me-
chanics and Optics undergraduate student; 
Yulia Casper, a Voronezh State University under-
graduate student; 
Oleg Kirilenko, a Peter the Great St. Petersburg
Polytechnic University undergraduate student; 
Alexey Komarov, a Moscow Institute of Physics
and Technology undergraduate student; 
Lyubov Kotova, a Baltic State Technical University
‘Voenmech’, undergraduate student, St. Peters-
burg; 
Pavel Krylov, a St. Petersburg Academic University
undergraduate student; 
Marina Fetisova, a Peter the Great St. Petersburg
Polytechnic University undergraduate student; 
Alexander Shumilov, a Peter the Great St. Peters-
burg Polytechnic University undergraduate stu-
dent; 
Denis Yaichnikov, a Peter the Great St. Petersburg
Polytechnic University undergraduate student. 
The following five reports are recommended for
the participation in the Youth Science and In-
novation Competition in the category ‘Scientific
results which have significant novelty and the
prospect of commercialization’ and shall be fur-
ther funded by the Foundation for Assistance
to Small Innovative Enterprises in Science and
Technology: 
‘Effect of sulfide passivation on the luminescence
of microdiscs with quantum wells and quantum
dots’ by Mikhail Balezin, a Peter the Great St.
Petersburg Polytechnic University undergraduate
student; 
‘Study of the degradation of a passivated α-Si:
H silicon substrate during the formation of
70 T.A. Gavrikova et al. / St. Petersburg Polytechnical University Journal: Physics and Mathematics 2 (2016) 63–70 an aluminum back contact by the photolumi- 
nescence method’ by Karina Dergun, a Peter 
the Great St. Petersburg Polytechnic University 
undergraduate student; 
‘Optoelectronic properties of InGaN/GaN het- 
erostructures with lateral confinement’ by Kon- 
stantin Kotlyar, a St. Petersburg Academic Uni- 
versity undergraduate student; 
‘Managing the mode selection in microcavity rings’ 
by Yaroslav Levitsky, an Ioffe Institute postgrad- 
uate student, St. Petersburg; 
‘Modeling tandem GaPN/Si solar cells with an ar- 
ray of gallium nitride nanowhiskers as a top 
emitter layer’ by Alexei Mozharov, a St. Peters- 
burg Academic University postgraduate student. 
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